sees segregation primarily as the outcome of women's own choices. Women may choose jobs that are less demanding and easier to combine with family life because they have other lifestyle preferences than men (Hakim, 2002) or because such choices provide an economically optimal division of household labour (Polachek, 1981) . It has also been suggested that women and men choose different types of jobs because of gender-essentialist beliefs (Charles and Bradley, 2009; England, 2010) , which may lead women to avoid, for instance, physically demanding work or jobs involving high accident risks. The implication of these ideas is that women may tend to choose jobs that are favourable to health. In contrast to these arguments, gender segregation can be seen as basically a result of discrimination (Reskin and Padavic, 2002; Reskin and Maroto, 2011) : Women tend to get the less attractive jobs, and there is no reason to believe that low wages etc. are compensated by advantages in terms of other job characteristics. Thus, women would be expected to be on average in less healthy jobs than men.
In this paper we address these opposing views on the healthiness or unhealthiness of men's and women's work by examining how the gender difference in sickness absence is affected by control for detailed occupational categories. If women have higher sickness absence than men because they are sorted into unhealthy jobs, such control should reduce or eliminate this gender difference. If women are sorted or sort themselves into easier or healthier work, the opposite should be the case, i.e. the female excess in sickness absence should increase once the favourable selection is controlled for.
In addition we extend previous research on this issue by also assessing whether the gender differences in sickness absence that occur even within detailed occupations are related to differences in vulnerability to job-related exposures. Occupations provide different mixes of healthy and unhealthy job characteristics. Differential vulnerability should therefore lead to relatively small gender differences in sickness absence in some occupations, and to relatively large differences in others. More specifically, we argue that one may assume that women are relatively more vulnerable to exposures typically found in male-dominated occupations and that men are relatively more vulnerable to exposures that are associated with female-dominated occupations. The second objective of the article is to evaluate this proposition.
In controlling for detailed occupational categories, we take the same approach as a couple of earlier Finnish and Norwegian studies (Laaksonen et al., 2010; Mastekaasa and Dale-Olsen, 2000) .
Findings from these two Nordic welfare states may, however, tell us little about the situation in, e.g., Eastern European or Mediterranean labour markets. Also, the findings in the Finnish and Norwegian studies were quite different, with occupational segregation explaining 30 percent of the gender difference in sickness absence in the former, while having a weak impact in the opposite direction in the latter.
Not only is the previous research limited to a few countries, but methodological differences also make it difficult to compare the findings across countries. In this paper we contribute by using standardized general population data for 17 countries from the EU Labour Force Surveys covering all parts of Europe.
Theory and hypotheses

The sickness absence concept
In epidemiological research sickness absence has received considerable attention in recent years, and a number of authors have suggested that extent of long-term absence may be used as a measure of health (Kivimäki et al., 2003; Mazzuco and Suhrcke, 2011) . The main argument for this is the relatively strong association between such absences and mortality (Kivimäki et al., 2003; Vahtera , Pentti and Kivimäki, 2004; Ferrie et al., 2009) . Kivimäki et al. (2003) found that medically certified absences of more than one week's duration were also a much better predictor of mortality than was self-rated health, which has long been a widely used measure of health in epidemiological and sociological research (see, e.g., Olsen and Dahl, 2007) .
In research on sickness absence (or absenteeism) in economics, on the other hand, health has received little attention. The most common approach has been to regard absence behaviour (or absenteeism) as the outcome of a trade-off between work and leisure (Brown and Sessions, 1996) .
The epidemiological and economic approaches are not necessarily in conflict, however, as health may also be included in the economic model. Barmby et al. (1994) suggest, for instance, that health may be seen as a factor influencing the utility derived from leisure, i.e. being able to stay away from work is more valuable when the worker is ill than when he or she is perfectly fit to work.
In this paper we define sickness absence as absence from work that is either certified by a physician or at least justified by the employee her-or himself as due to illness. Thus, we regard it as a form of illness behaviour, which is defined by Mechanic (1983) as 'the manner in which people monitor their bodies, define and interpret their symptoms, take remedial action and utilise various sources of help as well as the more formal health care system'. We believe this is consistent with the approach taken by Barmby et al. (1994) . It may be useful to think of an employee as having a sickness threshold; when below this level of sickness he/she goes to work, and when above he/she stays at home (cf. Barmby et al., 1994) . The threshold will depend on various individual characteristics, but also on other factors, such as the nature of the work (e.g., how demanding it is). It follows that higher sickness absence among women than among men may arise because of more health problems or because women are more inclined than men to stay at home when they experience such problems.
Although we shall for simplicity talk about 'healthy' (or 'unhealthy') work, the relative importance of each of these two factors cannot be determined in this study.
A possible objection to the conceptualization of sickness absence as illness behaviour is that registered or reported sickness absence may reflect 'pure' shirking (i.e., be causally unrelated to health). There is evidence from both Norway and Finland that outright shirking is quite limited (Bergsvik, Markussen and Raaum, 2010; Vahtera, Kivimäki and Pentti, 2001) . In the present study we also consider specifically absence episodes of at least one week's duration. There are at least two reasons to believe that long-term absences are rarely unrelated to health. In the first place, longer absences require certification by a physician in most countries.
1 Second, previous research has found medically certified absences of more than one week's duration to be strongly related to mortality, whereas no such association was found for short-term absences (Kivimäki et al., 2003) .
Gender segregation and exposure to stressors
According to Robert Karasek's influential Demand-Control model the stressfulness of a job is mainly determined by the combination of work demands and autonomy (Karasek and Theorell, 1990) .
Occupations with both high work demands and low autonomy, so-called high-strain jobs, are especially detrimental to workers' health. Another influential theory is the so-called 'effort-reward imbalance' theory developed by Johannes Siegrist. The central assumption here is 'that failed reciprocity in terms of high-cost and low-gain elicits strong negative emotions with special propensity to sustained autonomic and neuroendocrine activation and their adverse long-term consequences for health' (Siegrist, 2009: 307) . In addition to the 'psycho-social' mechanisms assumed by these theories, chemical and physical exposures may of course also have more direct effects on health.
According to Piha et al. (2013) manual and blue-collar occupations, which are largely dominated by men, are more prone to work injury than others.
As noted above, different assumptions about the underlying causes of the gender segregated labour market lead to different opinions on the level of negative exposures in men's and women's jobs. Using data from the European Social Survey (ESS), Muhlau (2011) found that men had advantages in terms of higher levels of job complexity, autonomy and participation. Women had the benefit of lower levels of exposure to health or safety risks, and were less likely to work beyond normal working hours. There was no gender difference in the perception of job security. Similar results for autonomy and job security were obtained by Esser and Olsen (2012) , also using the ESS. Stier and Yaish (2012) analyzed data from the International Social Survey Programme (ISSP) and found that men more often than women reported that they had to do hard physical work or that the working conditions were dangerous, while women reported less control over the scheduling of their work, and also slightly more often found their work mentally exhausting; no gender difference was found for challenging and interesting job content or for job security. Using data from the European Working Conditions Survey in 2005 and a broad measure of work intensity, work autonomy, physical work factors and job security, Leschke and Watt (2008) found women to be slightly better off than men. Overall these cross-national studies underscore that it is not obvious whether men or women have on the whole the most healthy or unhealthy jobs.
A small number of studies that have tried to assess more directly whether the gender difference in sickness absence can be explained as a result of different work-related exposures have yielded quite variegated results. In a Norwegian sample Smeby et al. (2009) found that the estimated gender difference was largely unaffected by control for perceived control in the work situation and whether the work was perceived to be 'heavy' or not. In a study of Finnish municipal employees, on the other hand, Laaksonen et al. (2008) found that the total impact of controlling for a broader range of perceived working conditions was a reduction in the rate ratio associated with gender from 1.34 to The different assumptions noted above on occupational selection and the (un)healthiness of men's and women's work give rise to opposing hypotheses, and as we have seen the empirical evidence is also equivocal:
Hypothesis 1A: Since women are in less healthy occupations than men, control for detailed occupational categories will reduce the estimated gender (female versus male) difference in sickness absence.
Hypothesis 1B: Since women are in healthier occupations than men, control for detailed occupational categories will increase the estimated gender difference in sickness absence.
Vulnerability and occupational gender composition
The vulnerability hypothesis implies that men and women are differentially affected by given stressors. To the extent that this is the case, it seems reasonable to expect female-dominated occupations to be relatively better adapted to women, and male-dominated occupations to be relatively better adapted to men (cf. Stier and Yaish, 2012) . This follows from the assumption that both men and women will, ceteris paribus, prefer occupations they perceive to be low in stressfulness. In addition, an occupation may also develop over time in such a way that it better accommodates the preferences of the kind of people it typically attracts. There are for instance more opportunities for part time work in female-dominated occupations. Employer adjustment to female workers' preferences is a likely explanation for this pattern (Kjeldstad and Nymoen, 2012) . Under these assumptions one would expect the excess amount of sickness absence in women compared to men to be relatively large in male-dominated occupations, and relatively small (or even reversed) in female-dominated occupations.
Hypothesis 2: The excess sickness absence of women relative to men in the same occupation is negatively related to the proportion of women in the occupation.
The hypothesis that women are relatively speaking worst off in male-dominated occupations receives some support in studies of a population sample from a Swedish county (see, e.g., Alexanderson et al., 1994) . A Norwegian general population study, on the other hand, found little if any systematic variation in the gender difference in sickness absence (Mastekaasa, 2005) . This was also the case for a Finnish study of municipal employees (Laaksonen et al., 2012) . Thus, no consistent cross-national pattern has emerged.
Data and statistical method
Sample
The European Union Labour Force Survey (EU LFS) is a continuous household survey conducted in the 27 Member States of the European Union, along with three candidate countries and members of the European Free Trade Association (Eurostat, 2010) . Through Eurostat we have been given access to anonymized datasets from all EU countries except Malta, plus Norway and Iceland. Bulgaria, Poland and Slovenia are not included in our analyses because detailed occupation codes are not included.
Bulgaria, Cyprus, Estonia, Greece, Iceland, Latvia, Lithuania, Luxembourg and Romania are excluded since the samples were not large enough to provide estimates with sufficient precision.
The main purpose of the EU LFS survey is to provide quarterly results on labour force participation for the entire adult population. All countries apply probability sampling methods, but there is variation with regard to stratification, use of single versus multi-stage sampling etc. Different methods of data collection are used; viz. personal visits, telephone interviews, and self-administered questionnaires. In addition, the exact wording of the questions and their order is not standardized across countries. In all but one of the countries analysed, panel data are collected with respondents participating in four to eight waves. In 2008 the average (unweigthed) response rate for the 17 countries analysed by us was 82 percent, ranging from 55 in Denmark to 97 in Germany (Eurostat, 2010 Rules and regulations with regard to sickness absence vary strongly among the countries (see Note 1). In some countries, for instance, there is no upper limit on the time an employee may receive sick pay, whereas in other countries the limit may be as short as six months. This is likely to affect strongly the total number of sickness absence days during a year, and the number of people counted as absent in any given week. We take this variation and other comparability problems noted above into account by doing all analyses separately for each country, thus basing our conclusions entirely on variation within countries.
Variables
In the Labour Force Surveys employed respondents are asked whether they did any work for pay last week (the reference week), and if not, about the reason for the absence. The dependent variable sickness absence distinguishes between employees who were absent during the entire reference week with the reason given as 'own illness, injury or temporary disability' on the one hand (coded 1) and employees who were not absent (coded 0) on the other. 3 Absence for other reasons (such as vacation or labour conflicts) generally implies that the employee was not under risk of sickness absence during the week; such employees were therefore excluded from the analysis. It may be noted that the EU LFS data also include information on partial absences (fewer hours worked than usual) in the reference week, although not for Denmark, Finland, Norway and Sweden. To assess the robustness of the findings, we have replicated all analyses using a measure that distinguishes between any health-related absence (leading to loss of at least one working hour during the reference week) on the one hand and no such loss on the other.
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Occupation is given as three-digit ISCO codes. The number of occupations varies from 100 to 147 in the various countries.
Occupational gender composition is the proportion of women in the three-digit ISCO occupation, calculated separately for each country and ranging from 0 to 1. 
Statistical methods
Since the dependent variable is dichotomous and extremely skewed, a non-linear probability model is preferable, and logistic regression is employed. With a very skewed dependent variable, the odds ratio (OR) can be interpreted as an approximate risk ratio (RR).
In order to see the impact of occupational segregation on the gender difference in sickness absence, we compare logistic regression models with and without control for occupation. The latter model is given by the following equation:
The subscript j refers to the occupation and i to the individual; p is the probability of sickness absence, X is a vector of control variables (survey year, age, level of education and working hours), α and are regression coefficients, and γ is a vector of coefficients. We then add the 100 to 147 occupation dummies:
O is the vector of occupation dummies (omitting one) and δ the vector containing their coefficients, and the other terms are explained above.
In a standard linear model for continuous variables, a comparison of in models with and without given control variables is straightforward. This is not the case for logistic regression and other non-linear probability models, however, because the coefficients in such models are influenced by the amount or error variance (or unobserved heterogeneity) in the model (Karlson, Holm and Breen, 2012 ) -the larger the error variance, the smaller the coefficient will be (in absolute value).
Since control variables reduce the error variance, the error variance will be larger in Model 1 than in Model 2. To deal with this problem, we employ the so-called KHB method suggested by Karlson, Holm and Breen (2012) and implemented in the user written Stata command khb (Kohler, Karlson and Holm, 2011) . This allows us to compare the ORs in a larger model (such as Model 2) with the ORs in a smaller model (Model 1) that would be obtained under an identical level of unobserved heterogeneity.
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To examine whether the gender difference in sickness absence depends on the gender distribution of the occupation, Model 2 is augmented by dummies for the proportion of women in the occupation (omitting the dummy for the gender balanced category) and the interactions of these dummies with gender:
C is the vector of dummies for the proportion of women in the occupation and π and ω are vectors of coefficients. 6 Note that Model 3 is not a pure fixed effects model, since we estimate the effect of a variable that only varies over occupations (the proportion of women).
Before proceeding it should be underscored that the available data do not allow any formal identification of causal effects. Most importantly, the results may be affected by various selection effects. In the first place, health or other factors affecting sickness absence may also affect the selection to more or less healthy occupations. The most obvious scenario is that people with health problems avoid stressful and hazardous occupations, but it is also possible that absence prone individuals to a greater extent than others end up in such occupations, for instance because they are less able to compete for less stressful jobs. Secondly, there is also health-related selection into and out of employment. These selection problems imply that the results must be interpreted with care
and that only tentative conclusions can be drawn.
[ Tables 1 and 2 ]
Results
Overall absence levels and gender differences Table 2 gives estimated ORs for Models 1 and 2 for all countries. The bottom row gives average estimates over all countries when weighted with the size of the population of employees aged 20-59 in each country.
All of the Model 1-estimates are significantly above one, indicating that women are more often absent from work because of sickness than are men. The average OR across countries is 1.31 or 1.34 when using the KHB estimates; thus, women are more than 30 percent more likely to be absent in a given week. The largest ORs are found in some of the Scandinavian countries and in Ireland, and the smallest ones in central Europe (Germany and Austria in particular) and in Italy.
Control for occupation (Model 2) leads to a significant increase in the estimated gender effect in all countries but Denmark, Finland, Sweden and the UK (see the OR KHB (1)/OR(2) column).
Across all countries the average OR increases from 1.34 to 1.47. Even in Germany and Austria women are now 24 and 25 percent, respectively, more likely to be absent than men.
The Pseudo R 2 values indicate that our general ability to explain the incidence of sickness absence is low. In relative terms, however, adding the occupation dummies has a significant impact, with an increase in the average Pseudo R 2 of 35 percent (from .023 to .031).
Although we are primarily interested in relatively long-term physician-certified absences (which are presumably most strongly related to health), we have also replicated all the analyses above on an alternative absence measure that includes even partial absences in the reference week.
Due to space limitations, the results are only available as an online table (Table A) . We note here only that the results are generally very similar to those reported in Table   2 ).
[ Table 3 and Figure 1 ]
Gender differences in male-and female-dominated occupations
To test whether the gender difference in sickness absence is smaller or larger in female-dominated or male-dominated occupations, Model 3 is estimated for each country. As seen in the rightmost column of Table 3 , the interaction of gender with percent women in the occupation is significant in 9 of the 17 countries, using Wald tests with four degrees of freedom and the nominal .006 significance level. In all these countries the estimated gender difference is smaller in the most female-dominated occupations than in gender-balanced occupations (indicated by ORs for the interaction term being less than one), and in seven of these countries significantly so. This is also evident in Figure 1 where men and women in more or less female-or male-dominated occupations are compared to men in gender-balanced occupations (40-60 percent women). The same is the case for the weighted averages across all 17 countries.
The significant interaction effects for about half of the countries are consistent with the hypothesis that the gender difference in sickness absence is relatively small in female-dominated occupations. Nevertheless, these interaction effects are not very large; when averaging over countries, the OR of .849 for the Gender • (.8, 1] women in the occupation interaction means that the gender difference here is 15 percent smaller than in gender-balanced occupations (the reference category). It is also worth noting that strongly male-dominated occupations do not stand out with particularly large gender differences.
Although the main focus in this study is on the differences between men and women, we may note that the level of sickness absence is higher in strongly male-dominated than in genderbalanced occupations in nearly all countries in Figure 1 . In a majority of the countries sickness absence also tends to be relatively high in female-dominated occupations; thus, the overall relationship between the gender composition and sickness absence approaches a U-shaped pattern.
This is also the main pattern for the 17 countries as a whole, as the weighted averages in Table 3 show: Compared to men in gender-balanced occupations, men in strongly male-dominated and female-dominated occupations have 1.560 and 1.326 times higher odds of sickness absence. The graphs in Figure 1 (and the estimates for the interaction terms that are often close to one) show that the pattern tends to be similar for women, although with a less clear tendency toward higher absence in strongly female-dominated occupations.
Discussion and conclusion
The most important novel result in our study is that the estimated gender difference in absence probabilities tends to increase when men and women within the same occupation are compared.
Thus, women seem to be on average in less rather than more stressful occupations than men, and the view that women are pushed into unhealthy occupations through discrimination or discrimination-like processes is not supported (which is not to say, of course, that discrimination may not to a greater or lesser extent explain gender differences in other job-related outcomes like wages or managerial positions).
Some limitations of the current study should be noted. In the first place, we are not able to control for potentially important selection effects, so clear conclusions about causal relationships cannot be drawn. Longitudinal studies following individuals over many years are likely to be crucial in order to model and analyse these selection processes, and should be an important priority for future research.
Although this study suggests that occupational segregation does not contribute to gender differences in sickness absence, the findings cannot be automatically generalized to segregation within occupations, i.e. between employers or between men and women who both work for the same employer and in the same occupation. We do not, however, see any strong reason to believe that women should for some reason sort into relatively healthy occupations (e.g., occupations facilitating the combination of paid work with home demands), but into relatively unhealthy jobs within these occupations. Given the results of our study, such a potential unfavourable sorting of women within occupations would also have to be of some strength to outweigh the favourable sorting at the occupational level. Previous research has also shown that once control for occupation has been carried out, the estimated gender difference in sickness absence is little affected by further control for within occupation variation between employers or workplaces (Laaksonen et al., 2010; Mastekaasa and Dale-Olsen, 2000) . However, the generalizability of these previous findings to all countries in our data can obviously not be taken for granted.
Mainly because of space limitations this study has only considered the job domain and has not taken into account the possibility that job-related exposures may interact with exposures arising in other life domains, e.g. so-called 'double burden' effects of combining employment with care for children (Bratberg et al., 2002; Floderus et al., 2011) . It may be noted, however, that the double burden hypothesis has received little support, both in broad descriptive studies (Mastekaasa, 2012; Väänänen et al., 2008) and in studies examining the underlying processes in more detail by means of panel data and fixed effects models (Rieck and Telle, 2013) . At any rate, the presence of double burden effects would primarily introduce more heterogeneity among women and would hardly affect our main conclusion that women tend on average to be in less rather than more unhealthy jobs than men.
Although the estimated gender difference increases in most countries when control for occupation is introduced, there is considerable variation among the countries. Since European countries vary strongly in occupational and industrial composition, this is not surprising. As shown in Table 3 and Figure 1 , the probability of sickness absence tends on the whole to be highest in the most male-dominated occupations. A high proportion of the workforce employed in such occupations is thus one factor contributing to smaller overall gender differences in sickness absence in a country's workforce (since high absence levels in male dominated occupations increase men's average sickness absence much more than it affects women). It is consistent with this reasoning that three of the four countries in which control for occupation had no impact on the estimated gender difference (the UK, Denmark and Sweden) are also the three countries with the lowest proportion of the workforce in occupations with more than 80 percent men (results not shown).
In a few countries there is some tendency toward a smaller gender difference in femaledominated than in male-dominated occupations. This could be taken as support for the idea that men and women have different needs or preferences with regard to jobs and working conditions, and that women's (men's) preferences are most likely to be satisfied in female-dominated (maledominated) occupations. The support for these theories is, however, quite limited, as the gender difference in sickness absence was found to be unrelated to the gender composition of the occupation in 8 of the 17 countries. And even in the most female-dominated occupations (80 to 100 percent women) there is a substantial gender difference in most countries; when averaging over all countries, the OR for gender is only about 10 percent lower in these occupations than in the genderbalanced ones (as indicated by an OR for the interaction term of .895 in Table 3 ).
To conclude, the hypothesis that women are in more stressful occupations than men is not supported in any of the 17 European countries included in this study. In most of the countries there is evidence that men are instead overrepresented in occupations with high levels of sickness absence, although not by a large margin. Thus, differential exposure to job-related stressors is an unlikely explanation for the considerably higher sickness absence among women than among men.
The gender difference in sickness absence tends to be slightly smaller in strongly female-dominated occupations. On the whole, however, the association between the gender composition of the occupation and sickness absence is quite similar for both genders: Strongly male-dominated occupations are characterized by a high probability of sickness absence for both men and women;
the same applies to a lesser extent to strongly female-dominated occupations, but this is less consistent across countries. 5 The basic idea of the method is to replace Model 1 with Model 1', which includes as explanatory variables the residuals of the control variables obtained when regressing these on the original explanatory variables in Model 1. Since these residuals are uncorrelated with the original explanatory variables, the only effect of including them will be to make the error variance equal to that in Model 2, and the difference in the estimates in Models 1 and 1' will only be due to the 'corrected' error variance of the latter.
Notes
6 Since C is a grouping of occupational categories, one occupation belonging to each of the five C categories is omitted from the O vector. In addition, effect coding of occupations within each C category is used instead of dummy coding (deMaris, 2004: 131-133) . This means that each coefficient in δ will estimate how much the log odds of sickness absence in a particular occupation deviates from the average over all occupations in the same C category (controlling for other variables). More importantly, the coefficients in ω will now compare these average levels with the average level in the omitted C category (gender balanced occupations). (With dummy coding of occupations the coefficients in ω would in stead only compare the omitted occupations in the various C categories.) Note: ORs based on Table 3 ; see the note to that table for details. All ORs in the figure are relative to men in occupations with the proportion of women in the (.2, .4] interval. ORs for men are the ORs for the Proportion of women in the occupation given in Table 3 . ORs for women are obtained by multiplying the OR for Gender, the OR for the Proportion of women in the occupation and the OR for the Gender • Proportion of women interaction. M = Men, W = Women
